Evaluation of thoracic tumors with 18F-fluorothymidine and 18F-fluorodeoxyglucose-positron emission tomography.
18F-fluorodeoxyglucose (FDG) is the most widely used positron emission tomography (PET) imaging probe used for the diagnosis, staging, restaging, and monitoring therapy response of cancer. However, its specificity is less than ideal. A new molecular imaging probe (18F-deoxyfluorothymidine [FLT]) has been developed that might afford more specific tumor imaging. The aims of this study were as follows: (1) to compare the use of FDG-PET and FLT-PET for tumor staging, (2) to compare the degree of FDG and FLT uptake in lung lesions, and (3) to determine the correlation between PET uptake intensity and tumor cell proliferation. FDG-PET and FLT-PET scans were performed in 11 patients with solitary pulmonary nodules and another 11 patients with known non-small cell lung cancer (NSCLC). Tracer uptake was assessed quantitatively by standardized uptake values (SUVs). Histologic evaluation of tissue samples obtained from biopsy specimens or surgical resections served as the "gold standard." Tumor cell proliferation was assessed by Ki-67 staining. Pathology verification was available from 99 tissue samples in the 22 patients (29 pulmonary lesions, 66 lymph node stations, and 4 extrapulmonary lesions). Thirty-three samples (33.3%) were positive for tumor tissue (22 pulmonary, 9 lymph node stations, and 2 extrapulmonary). FDG-PET findings were false-positive in three pulmonary lesions, while FLT-PET findings were false-positive in one lesion. There were two false-negative findings by FDG-PET and six false-negative findings by FLT-PET. FDG uptake of the malignant lesions was significantly higher than FLT (maximum SUV, 3.1 +/- 2.6 vs 1.6 +/- 1.2 [mean +/- SD]; p < 0.05). A significant correlation was observed between FLT uptake of pulmonary lesions and Ki-67 labeling index (r = 0.60, p = 0.02) but not for FDG uptake (r = 0.27, p = not significant). Compared to FDG-PET, detection of primary and metastatic NSCLC by FLT-PET is limited by the relatively low FLT uptake of the tumor tissue. Thus, FLT-PET is unlikely to provide more accurate staging information or better characterization of pulmonary nodules than FDG-PET. Nevertheless, the correlation between FLT uptake and cellular proliferation suggests that future studies should evaluate the use of FLT-PET for monitoring treatment with cytostatic anticancer drugs.